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Director's comments 
Blostress: South Dakota's realhy, 
Ag Experln1ent Station's focus •••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••• 1 
The new growth chamber room in the Northern Plains Biostress Laboratory is only the latest 
addition to our arsenal in South Dakota's continuing battle with biostress. 
Highpoint& of 50 years •••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2 
Don Marshall is doing high-tech, futuristic livestock research, but he understands the importance of 
the strong foundation of findings built up by his predecessors. 
Local tean1s spread the word •••••••• .; •••••••••••••••••••••••••••••••••••••••••••••••••• 4 
Several agencies and groups are cooperating with local farmers in a team approach to shar-
ing knowledge about no-till practices. 
Native plants again find place in the sun ........................................ 6 
Grasses and legumes native to the prairie had to survive drought, winters, wildfires and 
trampling by buffalo. Modern versions of these tough plants are now being released. 
Rebuild or repair? ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8 
Brutal weather conditions last spring collapsed or damaged many farm buildings in northeast 
South Dakota. Careful inspection before repair can prevent further damage. 
The first 50 years of research 
at Antelope Range celebrated .•••••••••••••••••••••••••••••••••••••••••••••••••••••• 1 O 
Field days at the Antelope Range Research Station are always well attended, but there was 
an extra incentive this year, as participants saluted 50 years of research. 
Contributions of former Veterinary Science head 
applauded at farewell reception ••••••••••••••••••••••••••••••••••.•••.••••••.•••••• 12 
During a decade of service, John Thomson built support and recognition for the veterinary 
profession and helped bring ultra-modern animal health facilities to the SDSU campus. 
NPBL growth chambers come on line ........................................... 14 
Growth chambers allow researchers to simulate the environmental extremes that plants 
experience in South Dakota, accelerating the development of new varieties. 
Burled blocks Increase water efficiency ...................................... 15 
Electrical resistance blocks and meters give irrigators the information they need to·judge the 
timing and duration of watering for optimal plant growth. 
Early life of panflshes reveals surprises ....................................... 17 
SDSU studies of the reproduction and early life of yellow perch and black crappies have 
yielded some surprising results and may lead to better family fishing experiences. 
Prices for land going up •••••••••.•••••••••••••••••••••••••••••.•.••••.••••••••••.••••••• 20 
Farm land values have increased in South Dakota each of the past 6 years, and respondents 
to an SDSU economics survey express confidence in continued rising prices. 
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Director's Comments: 
Biostress: South Dakota's reality, 
Ag Experiment Station's focus 
The dedication of the growth chambers room in the Northern 
Plains Biostress Lab (NPBL) on campus 
this summer gave me the opportunity 
to revisit a critical issue facing South 
Dakota. That issue is biostress-any 
and all factors that prevent an animal, 
plant, or human from reaching opti-
mum potential. 
I know we spend a lot of time talk-
ing about biostress, and at one level it 
does sound like something a mad scien-
tist dreamed up. But in our everyday 
lives, biostress is a reality-grasshop-
pers, drought, volatile commodity 
prices, or maybe prospects of another 
hard winter. I, for one, hope that last 
winter was the "Winter of '96" that I tell 
..__ my grandchildren about. Whatever the 
~~tress is, if it is a real problem on the 
farm or ranch or in the home, it is a 
legitimate project for our researchers in 
the Ag Experiment Station. 
The growth chambers room uses up 
the last portion of the federal dollars 
allocated to the "bricks and mortar" of 
the NPBL. In this room we have 
growth chambers that can grow plants 
under a very controlled environment, 
whether we are looking for cold toler-
ance, heat tolerance, or resistance to a 
disease or insect. In essence, the room 
allows us to bring individual South 
Dakota environmental stresses indoors 
where we can better program a plant's 
response to it. 
· On the surface, there appears to be a 
problem with this approach- a single 
stress at a time on a single subject. Out 
in the fields, feedlots, and homes of 
South Dakota, the biostress we 
encounter is not singular, and it's hard 
to tell where one stress leaves off and 
the next begins. We must first deal with 
~dividual stressors to understand them. 
·~en we recombine them to see how 
they interact, because ultimately we 
. need to evaluate stress at the system 
by Fred A. Cholick 
Experiment Station Director Fred 
Cholick spoke at the dedication of the 
new growth chambers in the Northern 
Plains Biostress Laboratory. 
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level. Hopefully, this approach reveals 
the weak points in the system, and we 
then can break the chain of deleterious 
events involved in b1ostress. Better to 
do this under tightly controlled condi-
tions in the lab and growth chambers 
where there will be no "surprises" than 
in a a field somewhere in South Dakota 
where almost any other environmental 
factor can throw the experiment off. 
''Where do we go from here? 
What are you going to do 
with the NPBL?" 
When I'm asked that, I respond that 
we were "going" and "doing" for many, 
many years before the NPBL was even 
envisioned. Just as the NPBL went up 
brick by brick, research is also a con-
struction process, the layering of new 
project upon completed project. We 
either reach our goal or have to admit 
that we do not have the technology 
available to solve the problem. If that 
is the case, we either get the technolo-
gy ( the NPBL with its state-of-art 
equipment is an example) or design a 
new method of attack on the problem. 
Or both. 
Where we go from here is based on 
where we are today and on what we 
find out in our present projects. We 
have 146 active projects in the Ag 
Experiment Station at this time, and a 
majority of them deal directly with 
biostress and stressors. Whether we 
move onward immediately or stop to 
develop technology that allows us to 
progress more efficiently later, the 
focus on biostress stays the same. And 
that focus is apparent in the stories in 
this magazine . 
I would like to end these com-ments by recalling my visit to 
northwest South Dakota to help cele-
brate the 50th anniversary of the Ante-
lope Range Livestock Research Station 
last month. Fifty years illustrates a 
great commitment to western South 
Dakota, to the livestock industry, and 
to rangeland itself, which is the base of 
all animal agriculture in West River. 
Station personnel and board members 
have every right to be proud of the 
contributions of the Antelope station to 
West River agriculture. 
What we are doing today at the 
Antelope station can seem very differ-
ent from what our predecessors did 50 
years ago. We certainly have the tech-
nology undreamed of in 194 7; and 50 
years ago, nobody had coined the word 
"biostress." Yet the general theme at 
Antelope and at our other stations was 
and is always the same-to solve prob-
lems for ranchers, farmers, and con-
sumers of agricultural products and to 
reduce the negative impacts from the 
biostress that we must deal with in our 
day-to-day lives. 0 
Highpoints of 50 years 
Antelope Range Station continues 
its starring role in beef research 
by Mary Brashier 
Don Marshall set out to cover "SO years of research in 30 minutes" 
for visitors at the Antelope Range Live-
stock Research Station field day this fall. 
He could only skim the surface. 
It was appropriate, the SDSU animal 
scientist said, to give that summary at 
the Antelope Range fiftieth anniversary 
observance, because the station had 
played a lead role in the progress of 
beef research in South Dakota. 
H e began his account with a description of dwarfism, a cattle 
condition his younger hearers had 
never seen. It showed up, however, in 
troublesome frequencies in Hereford 
herds in the 1940s and SOs. Calves 
were born with short, thick bodies and 
"dished" faces, and the "worst cases 
snorted," Marshall said, because they 
breathed with such difficulty. 
"The very first report I could find in 
any scientific literature that described 
how this defect was inherited was pub-
lished by Leslie Johnson and his co-work-
ers from SDSU in 1950,"° Marshall said. 
"They suggested that the snorter 
condition was inherited as a simple, 
monofactorial recessive. That means 
that just a single pair of genes controls 
the inheritance of the trait, and the calf 
needs to have two copies of the defec-
tive gene, since it is inherited as a 
recessive." 
So, when a snorter calf appeared, 
both parents were carriers of the reces-
sive gene, Marshall said. 
Early researchers tried to pick out 
those carriers by some rather unusual 
methods- an "adrenal cortical insuffi-
ciency test," an x-ray of the heart 
because there seemed to be a relation-
ship between its shape and dwarfism, a 
drawing of the head because head 
shape appeared to have a positive rela-
tionship with the dwarf gene. 
"In the end, they solved the problem 
of dwarfism the old-fashioned way," 
Marshall said in a later interview, "by 
pedigree analysis and strict culling of 
all parents of dwarf calves." 
Proof of how seriously ranchers 
regarded dwarfism was that a person 
Don Marshall is doing 
cutting-edge research 
discovering genetic 
markers in cattle, but 
he is quick to point out 
that research is always 
built on what went 
before. The livestock 
studies conducted at 
Antelope Range over 
the past 50 years have 
formed a strong 
foundation for current 
scientists like Marshall 
to bu ild on in the future. 
photo: Tom Bare 
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hired by the Hereford Association 
worked for years "just tracking down 
pedigrees," Marshall added. 
Marshall summarized studies o~• production systems and effi-
ciency. Chris Dinkel, recently retired, 
was in charge of most of these projects. 
The first efficiency project included 
Angus, Charolais, and reciprocal cross-
es. "If you looked at efficiency in terms 
of calf slaughter weight endpoint, 
which is calf slaughter weight divided 
by feed intake of both calf and cow all 
the way through to slaughter, then 
Angus cows were slightly more efficient 
than other breed groups. 
"However, breeds did not differ in 
efficiency if you considered either 
weaning weight or retail product to be 
the endpoint. 
"Retail product is probably the best 
endpoint at which to evaluate efficiency 
because it takes into account the actual 
edible meat relative to how much feed it 
takes to produce that meat." 
Dinkel created a prediction equation 
for production efficiency to weaning 
that used both calf weaning weight and 
cow weight. It was about 84% accu- .• 
rate. "Some producers use this equa-
tion today as a sort of selection index," · 
Marshall said. 
Animal researchers of the 1950s were impressed with the suc-
cess of hybrid seed com, Marshall con-
tinued. But if the technique were to 
work in cattle, they first had to develop 
uniform, superior inbred lines. Four 
one-sire lines of 15 cows each and a 
control line of 60 cows and four sires 
were set up at Antelope Range. All 
lines were straightbred Herefords. 
"A small herd of 15 is where the 
effects of inbreeding become signifi-
cant," Marshall explained. "Inbreeding 
had a slightly negative effect on calf 
performance in terms of weaning 
weight and yearling weight, and a sig-
nificant negative impact on reproduc-
tion. Calving rate dropped, down to 
78% in one of the lines, which also ran 
a preweaning survival of 65%, com-
pared to the 80% of the controls." 
However, the researchers did find . \ 
good inbred bulls born out of the expe ~ 
ment. Used on unrelated cows from 
othe.r herds, they produced good calves. 
"In fact, you can get hybrid vigor by 
making matings between unrelated 
individuals within a breed just like you 
can when mating different breeds," 
•
Marshall said. "It may not be quite as 
dramatic, but it's there." · 
The crossbred herds set up in the early 1970s are still on Antelope 
pastures today, Marshall said. Of Sim-
mental/Hereford (S/H), Angus/Here-
ford (NH), and Tarentaise/Hereford 
(T/H) cow types, the S/H were heavi-
est and T/H lightest. All three cow 
types perform acceptably, Marshall 
said, but the rancher must manage 
them differently. 
The S/H cows "obviously have the 
highest level of production, but they also 
tend to require more feed and more 
intensive management. You must adjust 
stocking rates and supplemental feeding 
accordingly," Marshall warned. "Our 
data would show that you can get these 
higher producing cows to breed back 
successfully under range conditions if 
they're managed appropriately." 
Preweaning performance tended to 
be better than postweaning perfor-
mance for the T/H group, he contin-
•
ued. "In fact, they perform very well in 
terms of producing the weaned calf, 
probably because the cows tended to 
give a lot of milk compared to their 
size. The slow-down after weaning 
probably has to do with the level of 
milk relative to growth potential, sort 
of the opposite of compensatory gain." 
The NH and T/H groups tended to 
benefit most from terminal sire mating 
by using the extra growth potential 
from the sire. "The S/H group proba-
bly didn't show so much improvement 
because they're pretty growthy 
already." 
The goal of beef research: "'The increased demand for beef with 
more edible portion and less fat trim 
has caused increased interest in meth-
ods of accurately predicting the edible 
portion of beef carcasses.' 
"That's a statement made nearly 30 
years ago," Marshall stressed, "by Dar-
rel Busch, from work done at the sta-
tion. Today the beef cattle industry is 
.still working toward that same goal, 
trying to produce animals with more 
lean combined with good carcass quali-
'Short list' of scientists in beef research ·at Antelope 
Range Livestock Research Station, 1947-1997 
The list includes both principal investiga-
tors and students who worked on these . 
particular projects. If you have additions 
or corrections, please contact the editor of 
this magazine. 
Dwarfism 
Leslie Johnson 
Chris Dinkel 
Joe Minyard 
Selenium 
Chris Dinkel 
Joe Minyard 
Oscar E. Olson 
D. Ray 
Carl Hanson 
Inbreeding, linecrossing 
Leslie Johnson 
Chris Dinkel 
R. Clark 
R. Smith 
Keith Zoellner (Kansas Extension) 
Birkett Howarth Jr. 
Leo Lucas 
Del Dearborn ( Dean of ABS; Director, North 
Platte Experiment Station, Neb.) 
Marion Fitzgerald 
. Growth and carcass evaluation 
Chris Dinkel 
Harold Tuma 
Bill Costello 
D. Ray 
Joe Minyard 
Lowell Wilson (Penn State) 
Darrel Busch 
ty. We're still trying to predict carcass 
composition in the live animal." 
Cattle breeders know that they need 
to make certain corrections to calf 
records for genetic evaluation, such as 
age of the calf when it's weaned, age of 
the dam, and sex of the calf, Marshall 
said. "Some of those correction factors 
were developed out of research at 
Antelope Range." 
Another finding was that postwean-
ing feed conversion can be genetically 
improved by selection for increased 
average daily gain (ADG). 
"That's important, because fe_ed con-
version is a difficult trait to select for 
directly, because of the difficulty in 
measuring feed intake under normal 
production conditions. So, what was 
found nearly 40 years ago was that by 
simply selecting for increased ADG in 
3 
Production systems and efficiency 
Chris Dinkel 
Walt McCarty 
M. Brown (animal scientist, University 
of Arkansas) 
L. Jost (research technician, SDSU) 
Bill Costello 
W.R. Parker (animal scientist, New 
Mexico State University) 
E.J. Bruner (South Dakota producer) 
Doug Marshall 
Carl Birkelo · 
Hoon Song 
Mike MacNeil (USDA scientist, Miles City, 
Mont.) 
Brent Buckley (Hawaii Extension) 
Lowell Anderson 
Vern Anderson (NDSU) 
W. Smith 
Tom Lingscheit (South Dakota producer) 
Don Marshall 
Mike Monfore 
Scott Shuey 
Mark East 
Frad Freking 
Brian Freking (USDA scientist, Meat Ani-
mal Research Center, Clay Center, Neb.) 
Validation EPDs 
Don Marshall 
Breck Long 
Genetic markers 
Don Marshall 
Dave Henderson 
Jae-Ho Kim 
the feedlot-postweaning, that is-feed 
conversion of the animals could also be 
improved, although to a lesser extent. 
That's because some of the same genes 
affect both of these traits." 
One of Marshall's own research projects proves the value of 
EPDs, or Estimated Progeny Differ-
ences. 
"For several years after EPDs first 
came out, there was a lot of skepticism 
about how good they actually were." 
Some producers today still doubt their 
reliability, he added. 
Marshall crunched data on EPDs for 
birth weight, weaning weight, estimat-
ed milk production, and total maternal 
characteristics. 
"We found that, on average, EPDs 
tend to work very well, if you average 
them over a large number of animals. 
However, we also found that a lot of 
individual sires would not be very 
accurately predicted." 
In other words, if a producer bought 
just one bull based on its EPDs alone, 
the EPDs might or might not be very 
accurate. But if the producer uses 10 
bulls on which the EPDs had been 
lumped together and averaged, the 
progeny would pretty closely reflect 
those average EPDs. 
W ith the new technology devel-oped .in recent years, Marshall 
said he is now "able to look at actual 
DNA itself" instead of just relying on 
the way an animal looks on the hoof to 
measure performance and make selec-
tions. He uses what he calls "genetic 
markers." 
''A marker is just a place on a specif-
ic part of the chromosome. The marker 
itself might not have a direct impact on 
the trait we're measuring, but it might 
be closely linked to a gene that does." 
He has evaluated "a couple of milk 
protein genes" and found a significant 
impact on calf weaning weight. Prelim-
inary evidence indicates that cows with 
these two genotypes produce calves 
about 25 pounds heavier at weaning 
than cows lacking those genes. 
"We are redesigning the cow herd at 
Antelope to help us find genetic mark-
ers associated with production traits," 
Marshall said. "This is not necessarily 
the kind of herd we would encourage 
producers to develop on their own 
farms and ranches. We're trying for 
variation, and the industry doesn't 
need variation. 
"We're concentrating primarily on 
markers that might be associated with 
feed intake and feed efficiency. Feed 
efficiency is a difficult trait to measure 
directly, but it's very important for the 
industry. If we can find a DNA marker 
upon which we can base selection of 
animals, we would make a sizable con-
tri\mtion to the industry and. to South 
Dakota beef producers." 0 
Biostress challenge: 
providing assistance to 
entire -state's cattle industry 
Local teams 
spread the word 
Team approach to teaching no-till 
is 'win-win' when farmers join SDSU 
and agencies to transfer the technology 
by Jerry Leslie 
S DSU is part of a new cross-agency, team approach to 
teaching no-till technology to farmers 
across South Dakota. 
No-till practices that have been 
successful on research farms will be 
put into the hands of local people in 
local communities, through the help 
of cooperating farmers and county 
agents. 
Parties to the "No-till Systems Tech-
nology Transfer Project" are the Agri-
cultural Experiment Station (AES), the 
Cooperative Extension Service (CES), 
South Dakota No-Till Association, Nat-
ural Resources Conservation Service 
(NRCS), the South Dakota Department 
of Environment and Natural Resources 
(DENR), the Hughes County Conserva-
tion District, and Ducks Unlimited. 
4 
Headquarters for the project is the 
Experiment Station's Dakota Lakes 
Research Farm near Pierre. 
The united goal is to make it easier 
for producers to obtain no-till-systems 
information from their usual sources-
which are working together rather 
than separately. The joint effort will 
save dollars. 
Point person for this new education-
al effort is Jason Miller, conservation 
agronomist with USDA NRCS. Miller 
has p~en reassigned from the High-
more NRCS Field Office to the Dakota 
Lakes Research Farm and will work 
with Dwayne Beck, farm manager. 
M iller is organizing six to eight ~ "lead" teams made up of ·-~ 
cooperating farmers , county Extension 
~ Dakota Lakes Research Farm is a 
center for no-till research activity. 
Through a new partnership with govern-
mental and private agencies, information 
about no-till practices developed at 
Dakota Lakes and other SDSU field sta-
tions will become more readily available 
to producers. 
photo: Jerry Leslie 
agents, NRCS conservationists, and 
private industry agronomists. 
He will work with these teams, 
using no-till producers' farms, 
research farms, and demonstration 
sites to increase producers' knowledge 
of no-till systems and how they can be 
applied in their localities. 
Fred Cholick, director of the AES 
and overseer of its research farms, 
said, "This is one of those win-win sit-
uations-agencies working together-
and another example of how we are 
trying to serve the people, based on 
the land-grant model. 
"Dakota Lakes is a center for no-till 
research activity. We put all the agen-
cies-federal, state, and private-to 
work together in a new partnership 
level so we can better serve producers." 
Cholick said no-till can do a lot of 
things but requires a higher level of 
management because it removes one 
of our management tools, tillage. 
The bottom line benefit from no-
till, according to Cholick, is its 
promise to sustain land productivity 
over the long term. "The number-one 
threat to sustained production in the 
Great Plains, from Texas to Canada, is 
soil erosion," said Cholick. 
"We've got to maintain that natural 
resource, the soil, as a healthy envi-
ronment for growth and development 
of plants. No-till stops erosion, and 
can do a lot of other things, such as 
improving soil quality. But, as with 
most technologies, it must be imple-
mented correctly and adapted to the 
specific producer's operation." 
This interagency effort was set in 
motion by the South Dakota No-Till 
Association, a group of farmers 
chaired by Brian Jorgenson of Ideal. 
"This group recognized the impor-
tance of a systems approach when 
adopting no-till and the need to 
evaluate crop rotation, workload dis-
tribution, planter modifications, and 
so forth, tailoring them for each spe-
cific producer and location," Beck 
explained. 
"With increased interest in no-till · 
created by the 'Freedom to Farm' 
farm bill, demand for information on 
no-till systems was beginning to 
exceed the capacity of traditional sys-
tems," Beck said. 
"They felt it would be more efficient 
if agencies cooperated in developing a 
method for providing this information 
rather than having each trying to meet 
these needs independently." 
" ... they [neighb{jrhood 
teams] become local 
support to answer 
producer questions and 
make farm calls ... " 
*· . )# .• 
-='Jason tv1i11er, USDA NRCS, 
Dakota Lake Research Farm, 
Pierre 
M iller, from a farm and ranch operation near Lemmon, 
graduated from SDSU in 1991 with a 
degree in agronomy and has been 
working with NRCS the last 7 years. 
He has experience with no-till crop-
ping systems and has worked with 
several producers in central and west-
ern South Dakota on improving and 
developing the technology. 
Miller said his job now is to set up 
teams across the state, starting with 
the central part, and expanding next 
year to western and eastern parts. 
He will work with these teams to 
increase their knowledge of no-till 
farming systems. "Then they become 
local support to answer producer 
questions and make farm calls in 
their respective areas of the state," 
Miller said. 
One of the goals is to put the no-till 
information on the Internet/ WWW 
5 
for easy home access by farmers who 
have computers. 
NRCS and CES will provide trainers 
for team members and team members 
themselves. 
Mylo Hellickson, CES director, said 
the coalition "has excellent potential. 
It is a refreshing situation when 
groups can come together and commit 
resources to better meet the needs of 
clientele." 
CES input will be "our network of 
Extension agents supported by our 
cadre of Extension specialists. Our 
background in no-till is a strong foun-
dation for this." 
Dennis Shoup, Pierre, assistant 
state conservationist for field opera-
tions, NRCS, said the primary motiva-
tion was to help get the technology 
developed on the research farm into 
the hands of NRCS people and farm 
operators and to do it through a 
hands-on method. 
The six to eight teams will be part of research meetings and 
field days at their local experiment 
farms. With the technical know-how 
gained there, they should be able to 
demonstrate how no-till works in their 
own localities, said Shoup. 
The DENR sees long-term benefits 
to water quality from increased partic-
ipation in no-till farming practices, 
which is why they are a party to this 
agreement. 
Tim Bjork, DENR office administra-
tor, said "no-till, in relationship to 
non-point-source pollution, is definite-
ly going to address a lot of erosion 
problems we have found in water-
sheds around the state. 
"We believed this was a good prac-
tice from the start and we have man-
aged to provide some financial sup-
port for this program," said Bjork. 0 
Biostress challenge: 
saving the soil 
decreasing plant stress, 
stabilizing production 
Native plants again 
find place in the sun 
Modern versions of prairie legumes will be 
marketed for roadside and gamebird plantings 
by Mary Brashier 
P lant breeder Arvid Boe wants people to make the connection 
to South Dakota when they hear about 
his new SDSU forage varieties. 
"We are the Sunshine State. These 
varieties have a Jong growing season. 
They grow best in the long, sunny 
days of summer," he explained. 
So he named his new releases Sun-
dance, Sunrise, Sunburst, Sunnyview. 
And Remora. 
Beg pardon? 
The name means "hitchhiker," Boe 
said. ''A remora is a kind of fish that 
fastens itself onto a shark to hitch a 
ride. Remora tags along with the Sun 
varieties. Better yet, the name fits the 
way its seeds snag and ride along on 
your pant legs." 
The new Sun varieties are mod-em versions of native grasses 
and legumes now found only in. prairie 
The new forage varieties being released by the Ag Experiment Station are modern versions of native plants that grew on the • l 
South Dakota prairie centuries ago. The Sun series of grasses and legumes can handle biostress-they are bred from plants ~ 
that survived "drought, winters, wildfires, grazing and trampling by buffalo, and whatever else happened on the original prairie," 
says SDSU plant breeder Arvid Boe. 
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remnants. "We think the timing is 
right to release superior native 
germplasm," Boe said. "There is a 
• solid interest in what the prairie was 
~ like before the white man came. 
''A lot of us believe that if these 
plants could survive drought, winters, 
wildfires, grazing and trampling by 
buffalo, and whatever else happened 
on the original prairie, they have 
something to offer us today." 
Boe, an alfalfa breeder of long 
standing, contributed the perennial 
and annual legumes. The grasses-
Sunnyview, a big bluestem, and Sun-
burst, a switchgrass-were products 
of former plant breeder Jim Ross, 
nearly ready for release when Boe 
came to SDSU. 
Of the legumes, Sundance is a fox-
tail dalea. Sunrise is a milkvetch. And 
Remora is a variety of Canada tick-
clover. Sundance is an annual, the 
other two are perennial legumes. All 
three are programmed to serve a vari-
ety of purposes on the northern Great 
Plains. 
''There's a lot of interest in 
legumes for intercropping 
with com and other crops, for weed 
suppression, and for soil.improvement 
and nitrogen enhancement," Boe said. 
"In the last 5 years, people have 
been doing a lot of work with annual 
medics for soil improvement. But 
these legumes are from Australia and 
other places. Why not look at our 
own native prairie plants?" 
Foxtail dalea was a natural first 
.~ effort. The species has been planted 
~ in Nebraska during the last cultivation 
of sunflowers to increase residue and 
prevent erosion. It has been suggested 
as a possible legume for rotation with 
wheat in th.e northern Great Plains. 
"The North Dakota State University 
scientists at the Carrington center for 
research into the green fallow concept 
are pretty high on foxtail dalea as one 
of the better legumes for that pur-
pose," Boe said. 
Boe expects Sundance will be used 
for green manure, soil conservation, 
wildlife habitat and food, land recla-· 
mation, and beautification. 
S unrise and Remora are peren-nials, "exactly what we want 
in conservation plantings, on road-
sides, or for wildlife habitat," Boe 
said. 
''About 8 or 10 years ago we were 
trying to come up with a late flower-
ing alfalfa for these kinds of uses," he 
added. "Here are natives that already 
take care of this need." 
First cuttings of alfalfa normally 
wreck havoc on pheasant hens, nests, 
and broods. Canada milkvetch can be 
cut about the middle of July, after the 
vulnerable period for pheasants. At 
harvest it is 10 percentage points 
higher in digestibility than alfalfa and 
yields more forage. But one cutting is 
all the farmer can expect. 
In native range, milkvetch and 
Canada tickclover are "decreasers," 
they won't tolerate heavy grazing. 
They are resistant to some diseases to 
which alfalfa is susceptible, but they 
have their own set of pests. 
"They are very tolerant to leaf hop-
pers that just nail alfalfa," Boe said. 
"But it's a tradeoff. Beetles can wipe 
out their seed crop." 
S undance, Sunrise, and Remora are exclusive releases from the 
Agricultural Experiment Station to 
Norfarm Seeds, Inc, of Roseau, Minn., 
exclusive simply because Boe didn't 
have enough seed to go around. 
Don Berry, owner of Norfarm, is 
enthusiastic about the new legumes. 
He believes that the focus of many 
environmentalists and state natural 
resource agencies in the past has been 
too narrow. 
"To now, native legumes have been 
the lacking ingredient in native seed 
mixes," Berry said. "Sure, we've had 
7 
the purple prairie clovers, but these 
northern legumes will work better for 
us." 
Berry has looked for native north-
ern legumes in the past. If he found 
.any, they had to be hand harvested. 
Granted, the price for a pound of 
native legume seed approached $170, 
but the labor involved in collecting 
the seed rapidly ate up any profit. 
Now that he has small fields of the 
legumes that set seed this past sum-
mer, he knows the price per pound 
will go down but that doesn't bother 
him. · 
"The South Dakota varieties will fit 
niche markets," Berry said. "Ducks 
Unlimited and different state depart-
ments of natural resources and trans-
portation are really interested. 
"It isn't a huge market, but it could 
grow. The agriculture of the future is 
going to be sustainable agriculture, 
and the two issues of water quality and 
soil erosion will be our main concerns. 
A grass-legume mix in the rotation will 
solve a lot of those problems." 
Boe also feels that the native legumes have more potential 
than he's discovered to date. 
"Our lab data look great, but we 
still have to run feeding trials to see 
how domestic livestock would take to 
these varieties," he said. "We know 
that cattle and deer seek out these 
species, because -legumes usually are 
more palatable than grasses. We will 
be doing those trials soon. 
·"This isn't a typical release of a 
new plant variety where you have 
tons and tons of data from multiple 
locations that say that Variety X is bet-
ter than Variety Y. There are no other 
varieties. These are the first. 
"Native legumes may never be 
traded on the big board, but they are 
a legitimate, genuine alternative crop 
for South Dakota and the northern 
Plains." 0 
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Rebuild or repair? 
Engineers suggest how to recover 
from wind, ice, snow, water damage 
As if staggering losses of livestock and land weren't enough last 
spring, South Dakotans also lost farm 
buildings to ice, snow, water, and wind. 
Hardest hit were farms in the north-
east corner, bounded roughly by a line 
from Aberdeen to Huron to Brookings. 
Dr. Gary Anderson, SDSU associate 
professor of agricultural engineering, 
said accumulated ice and snow and the 
combination of wind with uneven snow 
loads caused most of the damage. 
Conditions like these occur about 
once in every 25 years, he said. 
by Larry Tennyson 
swamped with work. In Grant County 
alone, over 45 farm buildings col-
lapsed this past winter-and that does-
n't count damaged buildings in the sur-
rounding counties. The biggest 
headache is deciding whether to fix or 
replace and how much of a building 
does it take to withstand these loads." 
According to Anderson, the con-tractor or building dealer usual-
ly will suggest a design load. ''But I'd 
insist on a 25- to 30-pound snow load 
design. A 30-pound design almost dou-
bles the life of the building over a 20-
pound design. 
"If you repair the damage instead of 
tearing down, get a qualified person to 
inspect the building first," Anderson 
advised. "Some damage is hard to 
detect with the naked eye. 
straight? Are frame members such as 
knee braces pushed into the siding or 
roof? 
• Trusses. Is there sign of crushed or 
broken wood? Are members buckled, 
twisted, or pushed out of plane? Have 
any slipped, relative to others? Are 
gussets deformed? 
• Posts. Has the wood been crushed 
or broken near the ground or floor or 
around the knee brace and truss con-
nection? Has soil been deformed 
around the posts? Have posts made of 
more than one board de-laminated or 
split along rows of nails? 
• Connections. Has the wood 
crushed or the holes elongated around 
bolts? Have the bolts bent? Have nails 
or screws allowed connected members 
to bend or crush the wood? Are nails or 
screws pulled up out of the wood? 
• 
According to Grant County Extension 
Agent Tracey Renelt, the situation is fur-
ther complicated by the fact that insur-
ance often did not cover the damage 
from snow and ice loads. As a result, 
most farmers felt they had to wait until 
after harvest to see if they could afford 
the cost of repair or replacement. 
"We'll be seeing this work continu-
ing well into the fall and winter," she 
said. "Contractors and builders are 
There are several kinds of recom-
mended inspections: 
• Sheeting. Are there tears in the • 
sheet around the fasteners? Have any // 
• Exterior. Do the ridge and eaves 
appear straight and walls vertical and 
8 
fasteners pulled out of the wood or 
throu~h the sheet? Are sheet ends still 
4- Loads of ice, snow, and wind combined 
to create stress factors that exceeded 
design limits. When one member fails , the 
. load is shifted to other members which 
f • also collapse. The domino effect then 
brings down the enti re structure.Farmers 
also have to consider the safety of family 
members as well as the protection of prop-
erty. When a roof like this collapses, it can 
happen so s·uddenly that escape might be 
impossible. 
aligned? Have sheet ribs been dent-
ed or pulled upward or downward? 
• Braces. Are braces bowed or buck-
led or do they show signs of crushing 
or breaking? Is there any indication of 
connection slip? 
• Wood condition. Is there rot? 
This can happen, even if the building 
wasn't exposed to flood waters. 
Wood-destroying fungal rot has 
three categories-white, brown, and 
soft. White rot weakens wood some-
what, but brown rot makes it crumbly. 
Advanced brown rot 1s sometimes 
called "dry rot." If this exists, the dam-
age is already done. Soft rot turns the 
surface soft and mushy but has not 
_ penetrated deep into the wood. With 
\'.the outer surface removed, sound 
wood remains. 
"Wood doesn't have to be in water 
to rot. In fact, wood under water, in 
saturated soil, or deep in the ground 
will not suffer fungal rot. 
''All wood is infected with fungal 
spores waiting for the right amounts of 
oxygen, moisture, and temperature to 
begin growing. Even rot that has been 
arrested can again resume under such 
conditions," Anderson said. 
Evidence of such damage helps 
determine the types of repairs and also 
whether or not the building can even 
be salvaged. 
S DSU Extension Ag Engineer · Steve Pohl says farmers need to 
know that many of the collapsed build-
ings were 20 to 25 years old and near 
the end of their useful design life. Over 
time, the cost or value of the contents 
of these buildings has .risen, while 
value of the building itself has fallen. 
• 
"You might h~ve $4?0,000. w?rth of 
· trucks and machmery ma bmldmg. 
Damage to the contents can cost far 
more than the building 
itself," he said. 
Before .repairing or 
remodeling a building, 
first determine the cost of 
a new facility. Engineer 
Kyle Elenkiwich of the 
SDSU Ag Engineering 
Department says to con-
sider a new building if 
repair or remodeling 
exceeds 65% of the cost 
of construction. 
''Another point: wood 
has memory, and after it 
has been stressed a num-
ber of times, it gets weak. 
Wood fibers that are 
stretched by stress will 
spring back, but not to 
their original condition. 
You notice this in build~ 
ings that have a bow in 
the roof," Pohl continued. 
One of the changes that have occurred in the 20- to 
25-year usable life of farm buildings is the increased 
value of the contents. Today's machinery can be 
worth many times the cost of the building. This is an 
important consideration when deciding whether to 
repair or replace a damaged building. 
"The point is, even 
standing buildings may need to be 
replaced. 
"Our problem is two-fold: we have 
to clean up our downed buildings but 
carefully evaluate our standing build-
ings, because many have been over-
stressed. More ice, snow, and wind like 
last winter will take down a lot of 
them next year." 
"The biggest headache is 
deciding. whether tasfix or , 
"'replace and ~ow much of a 
building does it take to with- , 
stand these [snow] loads.,, 
-Tracey Renelt 
Grant County Extension agent 
P ohl lists four things to think about: 
• Even if the building is salvage-
able, is it adequate to meet needs for 
the immediate future? Is it wide and 
high enough? Will it accommodate the 
machinery or the farm products? Will 
its loss jeopardize earning power, as 
9 
with the loss of a free-stall barn? 
• Is the site suitable? A building 
located near a windbreak, a silo, or a 
tall barn will accumulate a higher 
snow load, so the design has to take 
this into account. Even a well-designed 
building can fail in the wrong location. 
• Upper midwestem wind and snow 
loading design standards have changed. 
Wind loads are now 90 mph. The 
ground snow standard-especially for 
northeast South Dakota-is now SO 
pounds per foot. 
• Check your insurance, and make 
sure you have snow load coverage and 
c.overage on the contents. Some folks 
got caught with neither kind. 
Technical help is available from 
engineering firms, contractors, suppli-
ers, and local Extension Service offices. 
Pohl also recommends a publication 
called "Post-Frame Building Hand-
book" from the Midwest Plan Service 
at the SDSU Department of Ag Engi-
neering in Brookings. 0 
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The first fifty . years of research 
at Antelope Range celebrated 
This field day highlighted current research results and provided an 
opportunity to reflect on past accomplishments at the station 
photos by Tom Bare 
Antelope Range Advisory Board members above are (above, seated , left 
to right) Leonard Nygaard, Gary Gilbert, Merle Kopren, and (back, left to 
right) Ken Nelson, Larry Vroman, Casey Hunter, and Mark Keffeler. Ron 
Swan (far left) is station manager. The board provides direction and 
input into station projects and planning. Above right are cattle that are 
part of a long-term project to evaluate the productivity and efficiency of 
cow types of varying mature size and milk production. The project is 
under the direction of Don Marshall. Below, Bob Gartner, SDSU range 
researcher, leads a group through a seeded grass plot during the field 
day. Gartner has conducted many research projects at Antelope over the 
decades, including a number of deep plowing, ripping, and other range 
treatments. Gartner believes the key to any treatment is to hold as much 
moisture in the furrows as possible. Right, an aerial view gives some 
indication of the vast range of soil types and conditions found at the 
station. 
Bob Gartner and Ralph Trevillyan 
(above, right) began working together on 
· projects at Antelope Range in the 1950s. 
Trevillyan was manager of the station for 
thirty years. "I raised a family here ... as 
soon as the kids were big enough they 
helped ... people were in and out, the wife 
cooked big meals. It was a great place to 
live," he said. A big meal was cooked for 
• the 50th anniversary field day too, as a :--:.-"·, , 
crew (above, left) was kept busy grilling 
thick, juicy steaks for the visitors. Among 
those on duty as chefs were Curtis Hoyt, 
SDSU Extension Area Farm Management 
Specialist from Rapid City, Dan Gee, Jeff 
Held, and department head Jim Males, all 
of the Animal and Range Sciences 
Department at SDSU. 
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Sheep research began at Antelope Range in 
the late 1940s with long-term projects from · 
SDSU researcher Gene King, later continued 
by Tex Lewis. That early work yielded great 
benefits over time, according to current SDSU 
sheep scientist Lowell Slyter (above). Slyter is 
explaining results of a project measuring gain 
in a group of Hampshire crossbred lambs out of 
Finn-Dorset-Targhee ewes. Many of the sites 
visited during the field day at Antelope are far 
from the station's headquarters, and some of 
them are in rough country. A convoy of trucks 
(left) took participants from the site of one 
project to the next. Antelope Butte is visible in 
the background. 
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Contributions of former 
Veterinary Science head 
applauded at farewell reception • 
John Thomson brought statesmanship to a profession 
he believed to be as much a 'service to people' as to animals 
Aveterinarian who in the last 10 years became as familiar with 
budget printouts as with his veterinary 
medical journals, who frequented leg-
. islative chambers and appropriations 
hearings as often as he visited barns or 
examination rooms, has gone back to 
his home state and perhaps a simpler 
. life of teaching. 
John Thomson, DVM, M.S., former 
head of the Veterinary Science Depart-
ment and director of the Animal Disease 
Research and Diagnostic Lab (ADRDL), 
was honored during a farewell reception 
at SDSU this summer as he prepared to 
leave for a faculty ~ppointment at Iowa 
State University. 
Thomson will be teaching veterinary 
clinical studies to senior veterinary stu-
by Je rry Leslie 
".;. we had pretty good battles 
getting that place [tf!e expand-
ed ADRDLJ byilt across ~e 
street. It was certain,Y my 
pleasure to work with a man of 
that Integrity and that energy 
and dedication." · 
-John Stiefvater, Salem, 
• South E>akota Cattlemen's Association 
dents in beef cattle production. He will 
be remembered in South Dakota for his 
statesmanship and his ability to build 
support for the veterinary profession 
12 
within the state. 
Aproclamation from Gov. William J. Janklow was read by State 
Veterinarian Sam Holland declaring 
June 13, the day of the reception, as 
':John U. Thomson Day in South Dakota" 
and recognizing Thomson as a "for-
ward-looking teacher, researcher, schol-
ar, mentor, administrator, industry 
leader, and friend of animal agricul-
. tu~e." 
Thomson's extensive work in acquir-
ing authorization and appropriation of 
$6.2 million for the planning, construc-
tion, remodeling, renovation, and • 
expansion of the ADRDL was praised a~= 
well as was his efforts to facilitate the 
+- John Thomson put in a lot of time 
behind his desk and in offices, labs, and 
feedlots across the state during his 
• 
decade of service to South Dakota. His 
vision and input in the expansion and 
remodeling of the ADRDL and Animal 
Science research wing and his 
commitment to veterinarians and 
livestock producers were all recognized 
at a farewell reception on the SDSU 
campus last summer. Thomson has 
returned to his native Iowa and a faculty 
position at Iowa State University. 
authorization and federal appropria-
tions of $5.4 million for the construc-
tion of the new animal research wing. 
The proclamation also recognized 
that Thomson had originated the South 
Dakota Herd Health Conference. 
Through it, food-animal veterinary 
practitioners have acquired knowledge 
that helps them offer herd-health rec-
ommendations to livestock producers. 
Holland also was representing the 
South Dakota Animal Industry Board, 
the ADRDL Advisory Board, and the 
State Veterinary Medical Association. 
Well-wishers heard remarks from 
Darrell Thorpe, former State Veterinari-
) ,~, representing the Veterinary Medical Association; Judy Jensen, Volga, chair-
man of the Pork Producers Council; 
Brenda Forman, Pierre, chairman of Ag 
Unity and the Association of Coopera-
tives; and John Stiefvater, representing 
the Cattlemen's Association. 
Fred Cholick, director of the Agri-cultural Experiment Station, 
thanked Thomson for the vision he 
had of the expansion and remodeled 
ADRDL and Animal Research Wing, 
and for his input to the decision-mak-
ing process. Cholick said that Thom-
son "always was dedicated first to 
serving the customer." 
Stiefvater said "we had pretty good 
battles getting that place [the expand-
ed ADRDL] built across the street. It 
was certainly my pleasure to work 
with a man of that integrity and that 
energy and dedication." 
Forman thanked Thomson for 
"everything you have done for the 
industry," including helping explain or 
.enunciate the word "endoexoparaciti-
cide" for the Joint Appropriations 
Committee. 
David Zeman is acting head 
of Veterinary Science 
David Zeman, DVM, Ph.D., is acting head of the Veterinary Sci-ence Department and director of the Animal Disease Research 
and Diagnostic Lab (ADRDL) at South Dakota State University. 
The appointment was announced by David Bryant, dean of the col-
lege of Agriculture and Biological Sciences. 
As acting department head a·nd director of the ADRDL, Zeman is 
responsible for coordinating department activities involving teaching, 
research, and service. 
"We have a major service responsibility to the state of South Dakota," 
said Zeman. "That responsibility is monitoring the health of the live-
stock industry through the diagnostic lab and our research activities." 
Zeman received his bachelor's degree in animal science at North 
Dakota State University and his doctorate in veterinary medicine at 
Oklahoma State University. After practicing for two years in Minnesota, 
he earned another doctorate in veterinary pathology from Louisiana 
State University. 
Zeman came to SDSU in 1986 as a veterinary pathologist and profes-
sor. In March 1995, he was named associate director of the ADRDL. D 
Jensen expressed gratitude and 
appreciation from the pork producers 
for all that Thomson has done for the 
swine industry. 
Thorpe said Thomson's dedication 
to veterinary medicine and the indus-
try in South Dakota "has been excel-
lent. When it came to the laboratory 
construction, John worked untiringly 
getting this addition to the new lab, 
and I'm sure it would not have been 
accomplished without the work that 
John did. 
"I've always respected his input and 
valued his friendship. All the veterinar-
ians in the state want to wish him well 
as he goes on to Iowa," Thorpe said. 
David Bryant, dean of the College 
of Agriculture and Biological Sciences, 
offered, "The bottom line is that you 
are leaving this place, this state and its 
people in a lot better shape than when 
you came here 10 years ago, and I 
don't believe we can say it any better 
than that." 
Bryant presented a plaque that bore 
the decals, emblems, and logos of 
dozens of livestock groups and state 
organizations. 
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Thomson said he didn't know why he ''was so blessed and 
had all the opportunities" he had here. 
"[We] extremely appreciate all the 
opportunities and wonderful people." 
Thomson came to SDSU in 1987 
from a private practice of 20 years in 
Clearfield, Iowa. His initial appoint-
ment was as Extension veterinary spe-
cialist. In 1990, he became acting 
department head and in 1993 head of 
Veterinary Science/ AORDL. 
During his tenure here he received 
the Governor's Award for Public Ser-
vice; the South Dakota Veterinarian of 
the Year Award; Outstanding Exten-
sion Professional Award from Gamma 
Sigma Delta, honor society for agricul-
ture; and the Extension Specialist of 
the Year award from the Extension 
Specialists Association. 0 
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NPBL growth chambers 
come on line 
Scientists test new plant varieti'es 
against South Dakota biostresses 
by Jerry Leslie 
S dentists are now growing · plants in the basement of the 
Northern Plains Biostress Laboratory 
(NPBL) at SDSU. 
The growth chamber room, included 
in the original plans for the NPBL, lets 
scientists simulate any environmental 
extreme that plants may experience in 
South Dakota. The researchers don't 
have to wait for growing season, for 
example, to test new varieties. 
In dedication ceremonies this sum-
mer; Laird Larson of Clark, chairman of 
the South Dakota Crop Improvement 
Association, said, 'We as producers 
know what the South Dakota environ-
ment can do to us and our crops. Now, 
with this addition, our newly devel-
oped genetics can be tested and 
improved right in the same building. 
"These products then can go to the 
greenhouses and the nurseries and 
eventually end up on our farms. That's 
what we the crop producers are 
patiently waiting for-the develop-
ment of stress tolerant varieties. 
"Congratulations on a job well 
done, and fill those growth chambers 
to capacity," he urged. 
The growth chamber room contains 
2,500 square feet of floor space and is 
an investment of $341,503, with most 
of the expense in mechanics to handle 
the air, heat, and water, said Fred 
14 
SDSU graduate student Kim Piechowski 
inspects the contents of one of the new 
growth chambers. The growth chambers 
are the size of large refrigerators or walk- ,, 
in coolers. The room is large enough to 
hold 22 growth chambers. 
Cholick, director of the Ag Experiment 
Station. The room currently has five 
small chambers and one large one, 
with two more large ones on their way. 
The room has capacity for 22 growth 
chambers in total. 
Growth chambers somewhat resem-
ble large refrigerators or walk-in cool-
ers in size and appearance. 
S DSU President Robert Wagner said the NPBL cost $12.4 'inil-
lion, half of which came from the fed-
eral government with help from Sena-
tors Tom Daschle, Larry Pressler, 
Quentin Burdick (North Dakota), and 
Tim Johnson. 
"The Biostress Lab came to the peo-
ple of South Dakota with a South 
Dakota investment of 50% in total 
cost and value," said Wagner. 
"But we have, with the specialized 
equipment in this building, a value 
which is equal to if not in excess of W 
the cost of the original facility itself," 
he added. 
"Out of the gifts and charities and 
support of various agricultural groups 
and others in the state, the citizens of 
South Dakota own a building with 
equipment which they only have a 
25% investment in. 
"So, not only has this been a gift to 
the College of Agriculture and Biologi-
cal Sciences, SDSU, and the agricul-
tural interests in this state, but also a 
gift to the state as well. 
"I hope the citizens will fully under-
stand and recognize the continued sup-
port which agricultural interests give to 
the activities and ventures of this insti-
tution. It speaks well to the continued 
confidence of the commodity groups in 
what we try to achieve in one of the 
nation's land-grant institutions." 
C holick recognized three SDSU faculty members for their hard 
work in seeing that the growth cham-
ber room meets the needs of scientist..._ ) 
today and in the future. They are Tom• 
Cheesbrough, Biology-Microbiology; 
Tom Schumacher, Plant Science; and 
Anne Fennel, Horticulture, Forestry, 
Landscape and Parks Department. 
President Wagner read a letter of 
• 
congratulations sent from Sen. Tim 
Johnson, which said the addition is a 
continuation of the "extraordinary 
success of the ABS College and a 
• 
source of pride to the entire state. 
Your college has contributed signifi-
cantly to the overall level of educa-
tional excellence at SDSU." 
David Bryant, dean of the College 
of Agriculture and Biological Sciences, 
described the NPBL as "totally people-
oriented. It's for the people of the 
state, people here on campus and peo-
ple throughout South Dakota who 
work in research and Extension and 
who bring about the discoveries and 
make dreams come true for all of us." 
,. I, 
-laird Larsoo, Clerk, 
chairman of South Dakota Crop 
Improvement Association. 
Cholick illustrated the need for the 
Biostress Lab and the growth cham-
bers by describing the South Dakota 
environment. ''On average, everything 
is just right, with one foot in boiling 
water and the other in ice water. On 
average, it's comfortable, but don't tell 
that to either one of your feet. 
"That's what South Dakota is like a 
lot of the time. Therefore, biostress is 
a reality of our research projects, and 
it is a reality for your Agricultural 
Experiment Station." 0 
Biostress challenge: 
creating stress 
tolerant crops 
Buried blocks increase 
water efficiency 
Value of resistance blocks rises 
as climatic conditions deteriorate 
by Larry Tennyson 
,, I n many respects, they are 
like training wheels," said 
Hal Werner, SDSU Extension irri-
gation specialist, describing the 
use of electrical resistance blocks 
to measure soil moisture. 
"After a while, the irrigator gets 
so used to associating certain con-
ditions with the readings he gets 
from his instruments that he can 
do a decent job of controlling soil 
moisture without checking the 
data they provide." 
Resistance blocks and meters 
have become accepted irrigation 
management tools, Werner said. 
A small block made of a wire grid 
embedded in gypsum is buried in 
the soil with lead wires connected 
to a meter above the soil surface. 
The block absqrbs moisture from 
the soil around it. Electrical resis-
tance occurs when the block 
becomes moist, and a meter 
records this change and gives the 
irrigator a reading of how much 
he has raised soil moisture levels 
at the depth of the block. 
"It's a handy tool," Werner said. 
The South Dakota Irrigators Asso-
ciation buys the blocks and 
instruments at a discount and 
sells them back at cost as a ser-
vice to members of the organiza-
tion. Cost per instrument is 
around $150-300. 
The general technology itself has 
been around for several years. 
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Werner's experience with it began 
when he was a Minnesota Extension 
irrigation specialist using it on 
research plots. Resistance blocks were 
used in place of more expensive tech-
nology, and he liked the results well 
enough that he became a "believer" in 
them. 
After he came to South Dakota and 
became involved with the South 
Dakota Irrigators Association, he rec-
ommended that it offer the blocks to 
members. 
Typically, the irrigator uses from four to eight blocks per quarter 
section. One meter is used for all 
measurements taken on whatever 
fields he wants to monitor. Blocks are 
buried at two depths: one at 12-18 
inches and another at 18-24-inches. 
Each block contains two metal grids, 
and when electrical current passes 
between them, the amount of resis-
tance is indicated on the meter. The 
wetter the block, the less the resis-
tance. The resistance figure then is 
used to indicate the relative wetness 
of the soil at that depth. 
"So, this prevents underwatering 
or overwatering the crop," said the 
specialist. "It tells the irrigator when 
to tum on the water and when to 
tum it off, revealing both the timing 
and the duration of the water applica-
tion. 
"This optimizes plant growth and, 
later on, the yield-which is the ulti 
mate goal. Taking this a step further, 
it also optimizes the consumption of 
diesel fuel or electricity, whichever 
one is used to run the pumps. It opti-
mizes the wear and tear on the 
equipment by operating the pivot 
and pumps only when necessary. 
"It even optimizes the use of a nat-
ural resource, water, and assures 
maximum prevention of excess irriga-
tion and subsequent leaching of 
chemicals and nitrates back into the 
groundwater. So, in that sense, the 
· use of electrical resistance blocks 
even optimizes groundwater protec-
tion," he said. 
The value of the technology rises as climatic conditions 
deteriorate, Werner said. 
Hal Werner (above) demonstrates 
the use of soil blocks and meters. 
An irrigator typically buries four to 
eight blocks per quarter. The irri-
gator attaches the meter (left} to a 
block and measures electrical 
resistance. The wetter the block, 
the less the resistance. During dry 
weather cycles, the economic 
impact of the blocks can be espe-
cially significant. 
"I pushed this really hard when we 
were in a dry weather cycle. With 
generally abundant rainfall, irrigators 
aren't as worried about stringent 
management practices. When it gets 
drier again, the economic impact of 
the blocks increases significantly. 
"When you are getting the occa-
sional good rains, an inch or so one 
way or another isn't going to make 
that much difference. But when it's 
dry, an inch of moisture applied at 
exactly the right time makes a world 
of difference. So it becomes extreme-
ly critical that the irrigator knows 
exactly what's going on beneath the 
surface of those fields." 
What's the downside? 
"Well, when I go out to talk to irri-
gators, it's easy for me to understand 
16 
why they might resist using this tech-
nology," Werner explained. 
"Installing the blocks in the field and 
going out to read them two or three 
times a week is extra bother for a 
busy irrigator. 
"So, some irrigators may use the 
blocks for awhile and then gradually 
drift away from them. That's both 
bad and good. It would be great if 
they would continue using them, but 
they've probably learned enough 
about the characteristics of their sys-
tem, their soils, their crops, and the 
ongoing weather that they don't need 
to depend on them anymore. 
"So, in that respect, the blocks are 
a training device that produces a , 
much better manager of an irrigation 
system," he said. 
Werner wrote and produced .a 
how-to-do-it fact sheet, "Irrigation 
. management - using electrical resis-
tance blocks to measure soil mois-
ture," that earned a blue ribbon 
award from the American Society of 
Agricultural Engineers. Each year, the 
Society assembles a panel of judges 
to evaluate new training materials 
produced by members during the 
preceding 12 months. Less than half 
of the materials submitted earned the 
blue ribbon designation. The fact 
sheet goes into considerable detail on 
ways to use the blocks to monitor 
water applications. It is available as 
FS 899 at county Extension offices 
throughout the state and from the 
Bulletin Room, Box 2112A, SDSU, 
Brookings, SD 57007. 
That publication dovetails into 
Werner's larger publication, "Check-
book irrigation scheduling," for plan-
ning irrigation water applications. 
This publication, EC 897, also is 
available from Extension offices and 
the Bulletin Room. 0 
Biostress challenge: 
saving water, reducing 
costs, raising yield 
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Early life of panfishes 
reveals surprises 
Yellow perch and black crappies are slowly giving up 
'secrets of survival' to fisheries researcher and students 
They're terrific eating, even if they aren't exactly glamorous. 
They're the best way for kids to 
become enthusiastic about fishing. 
They are South Dakota panfishes, and 
one of the biggest problems facing 
fishery managers is how to produce 
by Larry Tennyson 
better fishing for yellow perch, crap-
pies, bluegills, and other panfishes. . 
This problem provides part of the 
impetus for a study of perch and crap-
pies by Dave Willis of the SDSU 
Department of Wildlife and Fisheries 
Sciences . 
"We are not to the point where we 
know all the answers," Willis com-
mented, "but we have found some sur-
prising results already." 
His students have been studying 
the reproduction and early life history 
of yellow perch and black crappies. 
SDSU student Marcy Anderson spent the summer assessing the relationship between zooplankton and the abundance of 
larval fish. Her work may lead to an index that would help scientists predict the size of the fish crop in a body of water. 
Anderson, from Ionia, Iowa, is a senior in wildlife and fisheries sciences. 
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Black crappies are nest builders, 
Willis explained, so the research team 
surgically implanted ultrasonic trans-
mitters into male black crappies prior 
to spawning at Brant Lake in Lake 
County and Richmond Lake in Brown 
County. 
In Brant Lake, crappies nested in 
the northwest bay of the lake, report-
ed Kevin Pope, former graduate stu-
dent in the department. This was 
expected, because that is the· only site 
in the lake where the fish can find pro-
tection from wind and waves. 
In Richmond Lake, all transmittered 
males nested far back in dense cattail 
stands in the upper ends of the creeks 
leading to this impoundment. 
"Now that was a surprise," said 
Willis, "because the lower end of 
the impoundment has small coves 
with fallen trees that should have 
provided plenty of protection for 
the crappie nests. So, crappies not 
only seek protected sites for their 
nests, but they also seek the most 
protected sites available in each 
body of water." 
Yellow perch spawn their eggs in a gelatinous sheath. 
This sheath often expands to 2 
inches in diameter and up to 2 feet 
in length after it contacts water. 
"It's hard to imagine that this 
much egg mass can come from a 
fish as small as the yellow perch," 
Willis said. 
The egg sheath generally is 
draped over some type of vegeta-
tion. 
Shannon Fisher, graduate stu-
dent, studied the use of various 
habitats selected for spawning by 
yellow perch in Pickerel Lake, Day 
County. The scientists expected 
the perch to spawn on cattails in 
the protected areas of the lake. 
Instead, they spawned in open-
.water areas and used newly sub-
merged deciduous tree branches 
whenever they were available. 
The researchers now suspect 
that the open-water areas of the 
lake are subject to wind and waves 
that keep the egg mass in motion 
and help oxygenate the eggs. 
One possible method for 
improving yellow perch fishing in some 
waters may be to provide spawning 
substrates. Based on the Pickerel Lake 
study, Willis now suggests that such 
structures be placed in open areas of 
the lake rather than in protected areas. 
Fisher and Willis compared the use 
· of deciduous tree structures with Christ-
mas tree structures in Lake Goldsmith, 
Brookings County. Yellow perch 
spawned as readily on sunken Christmas 
· trees as they did on spawning structures 
made of cotoneaster branches. 
"This showed that we can use the 
readily available supply of discarded 
Christmas trees as spawning substrate 
for yellow perch in lakes that contain 
18 
little spawning habitat. We don't yet 
know whether such structures can 
increase yellow perch numbers in 
low-density populations, however," 
Willis said. 
I n their studies of very young pan-fishes, Willis and the team found 
an important difference between yel-
low perch and black crappie. 
The abundance of yellow perch lar-
vae shortly after spawning was direct-
ly related to the abundance of juvenile 
SDSU graduate student Shannon Fisher 
(left) sank trees in Lake Goldsmith as 
part of a study of panfish spawning: 
Yellow perch lay eggs in a gelatinous 
sheath, which is draped over some type 
of vegetation. In lakes with little spawn-
ing habitat, discarded Christmas trees 
can provide a readily available spawning 
substrate for yellow perch. Below, a 
scuba diver holds a branch with a yellow 
perch egg mass draped over it. 
Amazingly for a fish its size, the yellow 
perch egg sheath expands to about 2 ~ 1 
inches in diameter and 2 feet in length 
when it contacts water. 
fish in the lake during late summer 
and early fall. 
For black crappie, however, highly 
• 
abundant larval crappies did not nec-
essarily lead to lots of juvenile fish . 
later in the year. 
fish. Her funding was provided by the 
South Dakota Department of Game, 
Fish and Parks, which hired her as a 
summer intern, and by the SDSU 
Research Support Fund, which covered 
her travel expenses. 
• 
• 
"This means we may be able to pre- . 
diet the strength of the yellow perch 
crop quite early in the year," Willis 
commented. "Then we might add yel-
low perch fingerlings in water bodies 
where we expect little natural repro-
duction in a given year." 
Dr. Mike Brown of the Wildlife and 
Fisheries Sciences Department is now 
researching stocking techniques for 
yellow perch. 
Marcy Anderson, a senior in Wildlife 
and Fisheries Sciences, studied yellow 
perch larval abundance and juvenile 
abundance at six eastern South Dakota 
lakes to confirm whether or not abun-
dant larvae lead to abundant juvenile 
Anderson measured the amount of 
zooplankton in the water to see if it 
corresponded to the abundance of 
larval yellow perch. Plankton is the 
primary food supply for the larval 
fish, and Anderson reasoned that if . 
her research was successful, · an index 
could be computed that would help 
scientists predict the size of the fish 
crop by measuring the amount of 
plankton present in a given body of 
water. 
Measurement of the plankton supply . 
occurred on May 15, the same time 
that larval fish first started showing up 
in her trawls. She continued to take 
plankton measurements · every time she 
Willis wins national teaching award 
, Dave Willis, SDSU professor of fisheries science, is the 1997 win-
ner of the "Excellence in Fisheries Education" award given by the 
American Fisheries Society (AFS). 
He was nominated for the prestigious award by former students and 
colleagues who testified to his commitment to excellence in all aspects of 
education. 
In announcing the honor, the AFS commended Willis for his quality 
advising of undergraduates, motivation and mentoring of graduate stu-
dents, hands-on instruction at all levels, and strong leadership in devel-
oping quality educational materials. . 
The student evaluations supported the statement of one that he is 
"the best instructor I have ever had." According to a colleague, Willis 
"places high value on helping students develop critical thinking and com-
munication skills and.a sense of professional responsibility." Willis 
involves both undergraduate and graduate students in a productive 
research program. As a result of his emphasis on professionalism, many 
of his students have won "best paper" awards or honorable mentions at 
regional and national fisheries meetings. 
SDSU had earlier recognized Willis with the F.O. Butler Award for 
Excellence in Teaching. 
Willis came to SDSU in 1987 from Kansas where he taught at two 
state universities and worked for the Game and Fish Commission. He 
has undergraduate and master's· degrees from the University of North 
Dakota and a Ph.D. from Colorado State University. 0 
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went out trawling for the larval fish. By 
plotting the two figures over time, she. 
was able to see the rising curve of the 
two populations as the water warmed 
to summer temperatures. 
The extent to which the curves 
coincided will eventually determine 
how v~uable the plankton index will 
be as a predictor of the size of a given 
fish crop. 
"The value of such an index would 
be to save time," Anderson said. ''.At 
present, the main way to monitor the 
size of the fish crop is frequent trawl-
ing, which is very time-consuming. 
The index might make part of the 
trawling activity unnecessary." 
According to Brian Blackwell, resource biologist for Game, 
Fish and Parks, panfish attract a lot of 
attention from the general public. 
"Children generally are ine~perienced 
anglers, and parents want both large 
and small impoundments where they 
c~n take them where .the fishing is 
easy. 
''.Abundant panfishing is the answer. 
Our goal is to have self-sustaining 
panfish populations throughout the 
state to satisfy these and related 
needs." 0 
Biostress challenge: 
improving family 
fishing opportunites 
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Ag land prices in South Dakota 
vary by region , but they have 
one thing in common-they 
keep going up, at a statewide · 
average of 30% over the past l 
years. Ag landowners partici-
pating in a survey conducted 
by two SDSU economists feel 
that the upward trend is likey to 
continue. 
acre in a few eastern coun-
ties. Average rangeland val-
ues vary from $364 per acre 
in the southeast to $92 in 
the northwest. 
Prices for land going up 
Within each region, 
there are substantial differ-
ences in per-acre values by 
land productivity and land 
use, say the professors. 
Survey respondents express optimism 
about continued rise of land values 
by Larry Tennyson 
A survey of farm land market trends in South Dakota by two 
SDSU economists reveals that land 
values increased faster than the rate 
of general price inflation in the past 6 
years. Inflation rose 16.6%, but ag 
land values statewide increased 30% 
during 1991-97. 
The study was conducted by Larry 
Janssen and Burton Pflueger, profes-
sors in the Department of Economics. 
Janssen has responsibilities in 
research and teaching in the areas of 
ag policy, finance, and land markets. 
Pflueger is an Extension specialist in 
farm financial management. 
The professors say the survey also 
surfaced seven other key findings: 
• The last (1996-97) annual 
change, an increase of 6.2% overall in 
ag land values, was the highest of the 
1990s. 
Cropland values increased more 
rapidly than forage land values in 
1996 because of very favorable crop 
prices, good yields, and changing fed-
eral farm program provisions. 
Strongest increases were in the south-
west, south-central, and east-central 
parts of the state where farm land val-
ues rose more than 10%. 
• South Dakota ag land values vary 
by region and by use. 
In all regions of the state, irrigated 
land sells for the most money per 
acre. Next is nonirrigated cropland, 
followed in descending order by hay-
land or tame pasture and native 
rangeland. 
For each land use, per-acre land 
values are generally highest in the 
southeast and lowest in the west. 
Average value for nonirrigated land 
statewide was $290 per acre, varying 
from $660 in the southeast to $108 in 
the northwest. Average nonirrigated 
cropland, however, varies from $771 
in the southeast to $386 in the central 
and $188 in the northwest. Average 
cropland values exceed $1000 per 
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• Average cash rental 
rates per acre also vary sys-
tematically by regions and 
land use. 
Average rates are high-
est in the southeast and east-
central regions and lowest ir.4IY 
the western part of the state. 
In each region, cash rates 
are highest for cropland and lowest 
for pasture and range. 
Average cash rental rates in 1997 
for nonirrigated cropland are $75 per 
acre in a few eastern counties and 
only $19 in western South Dakota. 
Average rangeland rents were $23.60 
and $25. 70 per acre in the east-cen-
tral and southeast regions, compared 
to averages of $6.60 and $6.80 in 
western South Dakota. 
• Cash rental rates per acre 
increased for cropland, hayland, and 
range from 1991-97. 
During this period, average cash 
rental rates for cropland increased 
more than 30% in north-central and · 
northwest South Dakota and only 
between 14 and 17% in eastern South 
Dakota. Rangeland rental rates went 
up an average of $1 .30 to $1.90 per 
acre in western South Dakota, a rise 
of 24-38%, and increased $5 to $6.50• 
1 
in east-central and southeastern ,a/ 
areas, an increase of 27-34%. 
Average cash rental rate of South Dakota cropland 
and rangeland, by region, 1997, dollars per acre. 
Average value of South Dakota cropland and rangeland, 
by region, February 1997, dollars per acre . 
• NORTHWEST Crop $19.30 Range $6.80 NORTH CENTRAL NORTH NORTHWEST NORTH CENTRAL NORTH 
SOUTHWEST 
Crop $19.10 
Range $6.60 
Crop $32.70 
Range $15.20 
CENTRAL 
Crop $29.30 
Range $16.80 
SOUTH 
CENTRAL 
Crop $23.60 
Range $13.00 
• Cash rental rates for cropland 
and hayland increased considerably 
during the past year. 
From 1996 to 1997, average cash 
rental rates for cropland increased $2 
to $4 per acre in all regions. Hayland 
cash rental rate increases varied from 
$1.30 to $1.50 in the central and 
south-central regions and from $4.50 
•
to $4.60 in the east-central and south-
eastern regions. Favorable crop and 
hay prices, good yields, and federal 
farm programs were contributing fac-
tors to these increases, according to 
Pflueger and Janssen. 
Rangeland rental rates per acre 
increased in all regions, while rates 
per animal unit month (AUM) held 
steady or increased in some regions 
and decreased slightly in others. Aver-
age rangeland rental rates in 1997 
varied from $15. 90 to $18 per AUM 
in most regions. 
• Rates of return to agricultural 
lands increased this past year but 
remained slightly lower than average 
rates of return over the past 7 years. 
Gross rent-to-value ratio-which is 
the gross cash rent as a percent of 
reported land value-is a measure of 
gross rate of return to land before 
deduction of property truces and other 
landlord expenses. In 1997, gross 
rent-to-value ratios averaged 7.3% for 
all ag lands, 8.1 % for nonirrigated 
•
cropland, and 6.6% for rangeland. 
Those answering the survey also 
were asked to estimate their net rates 
EAST Crop $188 Crop $412 EAST 
Crop $44.70 Range $92 Range $204 Crop $535 
Range $19.50 Range $268 
CENTRAL EAST EAST 
CENTRAL Crop $386 CENTRAL Range $214 Crop $699 
Crop $49.20 SOUTH Range $354 Range $23.60 SOUTHWEST 
Crop $217 CENTRAL 
Range $116 
of return to ag land ownership in 
their locality, given current land val-
ues. Net rent-to-value ratios in 1997 
were 5.2% for all ag lands, 6.3% for 
nonirrigated cropland, and 4.4% for 
rangeland. 
• Almost all who answered the sur-
vey (99%) expect ag land values in 
their localities to increase or remain 
steady in 1997. 
This is the most optimistic assess-
ment by persons participating in the 
survey since it began, say the 
researchers. Federal farm policies, 
favorable crop prices, and improving 
calf prices are seen as factors that 
contribute to this optimism. However, 
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Crop $348 
Range $197 
these responses were returned before 
the extent of calf losses and prevented 
plantings were known following the 
recent winter and spring, the 
researchers cautioned. 
Kevin Tetzlaff, assistant vice presi-
dent and ag loan officer of the First 
National Bank at Brookings, said per-
ception is a major factor in ag land 
sales and rental values. "Changes in 
the farm program gave the appear-
ance that a lot more dollars were 
coming into the industry. I don't think 
average farmers actually received 
much more income under this transi-
tion program than they did in previ-
ous years, but the perception was that 
they did." 
That perception also is part of the 
reason why cash rents have risen, he 
added. 
· The Conservation Reserve Program 
was another major factor in the rise in 
farm land values, said the banker. 
"CRP rents on lower-quality lands 
have pushed up their value, and that, 
in tum, has also pushed up the value 
of the higher-quality land. It's kind of 
a domino effect. This also affects both 
sales and cash rent." 0 
Biostress challenge: 
counting the agricultural 
value of land 
SOUTH DAKOTA STATE UNIVERSITY 
College of Agriculture and Biological Sciences 
Agricultural Experiment Station 
Brookings, SD 57007 
Fred Cholick, Director 
Penalty for Private Use $300 
Publication 
JAM S R MALES 
ANI MAL & RANGE SCIENCE DEPT 
21 '70 
SC 
CM 11/0 3/97 
Calendar of Events 
Date 
NOVEMBER 
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Coalition Building Conference 
N.C. Regional Volunteer Leader Forum, Omaha, Nebraska 
Farmers Union State Convention, Watertown 
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NE, Webster, Dacotah State Bank 
EC/SE (combined), Sioux Falls, Brenner's Restaurant 
Farm 'Bureau 80th Annual Meeting, Rapid City 
National 4-H Congress, Memphis, Tennessee 
2-3 AGARAMA, Sioux Falls 
3-4 SDCA Convention & Tradeshow, Aberdeen 
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